Counter Interface Module

Overall module specifications out CNTR

D2-CTRINT

A DL205 CPU, in combination |Module Type Discrete p=p=
with the D2-CTRINT, provides an  |Modules per One, only in slot adjacent P ==
incredible diversity of motion and  |CPU o Py DQ_%ENF / |
high-speed machine control fea- |I/O Points Used 8 inputs, 8 outputs —
tures. The DL205 CPUs can be  |Field Wiring Standard 8 pt. removable HEE
configured to work with the D2-  |Connector terminal block o )
CTRINT to provide the following Internal Power ~ 50mA from 5VDC max., 1C
features. You can only use one |Consumption Sg&%&iﬁ%;?e CPU base 1)
D2-CTRINT in a DL205 base! 1% 10 140°F . 9
¢ Up to 2 built-in 5KHz high-speed Operating (0°C to 60°C) humidity 3| @

counters with 24 presets each Environment (non-condensing) 5% to —

When the preset is reached, an 9% 24— @

interrupt routine in the CPU is exe- Manufacturer Koyo Electronics n

cuted. The D2-240 and D2-250 p2-cTAINT

support 2 channels and the D2-230 |:|_/

Input specifications

supports 1 channel.

control (5K pulses per second max) 13mA Maximum

(D2-240/250)

¢ Quadrature encoder input for Input 4 pts. sink/source
clockwise and counter clockwise 5KHz Max
position control (D2-240/250) Minimum pulse 100 US
. i width HoeC
Programmable pulse output with
external interrupts and separate Input voltage range |12 or 24VDC £15%
?lcceleratior? jano! decelotleratilon.pro- Maximum voltage 30VDC
Iles for positioning and velocit g )
q P & Y Rated input current | 10mATypical
. . Minimum
:: I *4 Exterpal interrupt inputs for ON voltage 8.0vDC
immediate responses to tasks. .
* Pulse catch feature allows the CPU iy
1 featd e OFF voltage 1.0vDC
to read 4 inputs, each having a
pulse width as small as 0.1ms. Minimum 8.0mA
e Programmable filters for readingup ~ [ON Current '
to 4 input signals to ensure input Maximum 1 OmA
signal integrity OFF Current :

Combine features to utilize the full
potential of the module. Some
modes do not use all available
points. So in some cases, you can
assign one of the other features to
the point(s) not used by the main
mode of operation.

OFF to ON response
ON to OFF response

Output specifications

Less than 30pS

Less than 30uS

e Fven though some modes can be Output 2 pts., current sink-
ing, 5KHz Max
used together, you cannot use the
module for closed-loop control (i.e., Voltage range 5-0VDC=15%
you cannot use pulse output and Maximum voltage 5.5VDC
counter input features together). NEsdrmmn e oA

current

Minimum load voltage 4.5VDC

Leakage current Less than 0.1TmA at
5.5VDC

Inrush current 0.5A (10mS)
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OFF to ON response
On to OFF response

External power supply

Less than 30uS
Less than 30uS
5.0VDC+10%

Toll-free orders 1-800-633-0405
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Counter Interface Mode 10

Mode 10:
two high-speed up
counter inputs

Each DL205 CPU has internal
features embedded that support
high-speed counting up to 5KHz.
(Two counters for the D2-240 and
D2-250, only one for the D2-230).
You connect the external pulse
input and reset input signals to
the internal counter by using the
counter interface module (D2-
CTRINT). The embedded counters
are independent of the CPU
ladder logic execution, so count-
ing is not affected by the scan
time. When the counter reaches a

preset value (up to 24 presets per
counter), the CPU stops execut-
ing the main program and exe-
cutes an interrupt subroutine
that is associated with the UP
counter (one interrupt subroutine
per UP counter). You can program
the subroutine with any of the
instructions that are normally
available in subroutines. Also, an
internal “Equal” relay assigned to
each preset is set ON when the
associated preset matches the
actual count (24 “Equal” relays
per counter). This allows you to
easily trigger actions based on the
current count. For example, you
could use Immediate I/O instruc-

Input Specifications Input Assignments for Up counter

tions to provide a fast response.
The CPU resumes normal opera-
tions from where it left off after the
interrupt subroutine is finished.
Turning the enable of the counter
off and on will halt and resume
the counting. Counters can reset
either by an external signal (X2,
X3) or by special internal relays
that can be activated by the
program. Presets can be either
absolute or incremental. Absolute
presets are compared directly to
the actual count. Incremental
presets compare the actual count
to the result of adding the associ-
ated preset value to the previous
preset value.

Built-in High-Speed Counter

Input voltage 12 or 24VDC Input 1  Up count of UP counter 1 (X0)
Frequency 5KHz maximum Input 2 | Up count of UP counter 2 (X1) —1H Enable
—H Dummy+ + Program
.. 3 1 | Y | Use UP/DN
Minimum pulse width | 100pS nput 3 | External Counter 1 reset (X2) i Reset signals Counter
i Input 4 |External Counter 2 reset (X3 Box (UDC)
Maximum count 99,999,999 P xternal Counter 2 reset (X3) --4 U coun”} External for Program
- -4 Reset i
Preset types I/?mkésrglmmeengl - (SIIDg2r1—aC[§I'RINT)
Number of presets 24 per counter
Interrupt priorit Counter T over
242 Y Counter 2
Example with two counters
—1H] Enable Is Count 1 If Count 1 = Any Preset
—H Dummy Program |, 1) Set preset equal relay ON.
— | Reset signals 2) Interrupt CPU program operation and
D2-CTRINT Terminals perform interrupt subroutine
e L T counn} External Internal
0 ! T T 7 7 Reset signals Compare
e oo
pukes 2y - - - —1 ] Enable . If Count 2 = Any Preset
__1® _|- - 5 —1H Dummy sirg(:gﬁm s 1) Set preset equal relay ON.
! 2) Interrupt CPU program operation and
Reset2l 3 X
e g o iR perform interrupt s ubroutine
© 777 ] pcount2 | External
""" Reset signals
| Interrupt normal program scan
. and execute subroutine when the
|Counter 2: 24 presets and Equ,al relays Exampleff actual count is equal to any preset
ounter 1 interrupt
Counter 1: 24 presets and Equal relays -
Prese Equalrelay T — 0 f
Normal
1 [AAAA J[AAAA —F sps40 Programi— F—0—
2| BBBB | BBBB —{ sps41 H 00— I
3 Lccec feccc —F sps42 Subroutine |
Interrupt — F——C > | Return to V\r/Lormal
#1 ¢ program when
. - B A subroutine is
24 b sese7 gty S complete
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DL205

Mode 20:
one up/down
counter (quadrature

counter)

By selecting Mode 20, the two
high-speed UP counters (5KHz)
embedded internally in the D2-
240 and D2-250 CPUs are config-
ured to operate as a single 5KHz
Up/Down counter (not available
in D2-230). Two external pulse
inputs (count up and count
down) and one reset input signal
are connected to this internal
Up/Down counter by means of
the D2-CTRINT counter interface
module. In addition, there are 2
signals used in the control

Up/Down Counter Specifications

program: a counter enable input,
and a counter reset input.

Just like the UP counter, the
UP/DOWN counter is also inde-
pendent of the CPU ladder logic
execution, so counting is not
affected by the scan time. When
the counter reaches a preset
value (up to 24 presets), the CPU
stops executing the main
program and executes an inter-
rupt subroutine that is associated
with the counter. You can
program the subroutine with any
of the instructions that are nor-
mally available in subroutines.
Also, an internal "Equal’ relay
assigned to each preset is set ON
when the associated preset
matches the actual count. This

Input Assignment for
the Up/Down Counter

Input voltage 12 or 24 VDC
Frequency 5KHz maximum Input 1 Phase A (X0)
Minimum pulse width | 100ps Input 2 Phase B (X1)
Count Range é%%%%%%g to Input 3 External counter reset (X2)
Absolute or incre-
Preset Types montal
24 (Two words per
Number of presets preset)
Example of Up/Down Counter
Quadrature encoder
Built-in
UP/DN Counter Internal

Compare

Phase B
Phase A
—H

Enable
~—H  Dummy }P_rogrlam
. “H  eset signals
1®' """ Phase A
I - D Mt }Eg‘ﬁ;?f‘
ol —2Xr Reset

Reset

@Section 3 — DL205

D2-CTRINT Terminals

Up to 24 presets and Equal relays

Preset Equalrelay

1 [AAAA J[AAAA —F
2[ BBBB |[ BBBB —
3[cccc]cccc —
24 -

Is UP/DN
count value
equal to
preset value?

Example of UP/DN
Counter interrupt

— (0
Subroutine
Interrupt — F—C

Ao
— 0

Toll-free orders 1-800-633-0405

Counter Interface Mode 20

allows you to easily trigger
actions based on the current
count. For example, you could
use Immediate I/O instructions
to provide a fast response. The
CPU resumes normal operations
from where it left off after the
interrupt subroutine is finished.

Turning the enable of the counter
off and on will halt and resume
the counting. Presets can be
either absolute or incremental.
Absolute presets are compared
directly to the actual count.
Incremental presets compare the
actual count to the result of
adding the associated preset
value with the previous preset
value.

Built-in UP/DN Counter

—H Enable
—H Dummy* } Ergongarlasm Use UP/DN
! Counter Box
_H— Reset (UDC) for
""" Program

Phase B signals
Reset (D2-CTRINT)

Phase A } External

If Up/Down count = Preset

1) Set preset equal
relay ON.

2) Interrupt CPU pro-
gram operation and
perform interrupt
subroutine

Interrupt normal program scan
and execute subroutine when the
actual count is equal to any preset

l\brma]_| 7] 4
sp—ot W/
[
I

I
\ Return to normal

program when
- subroutine is
complete

www.automationdirect.com



Mode 30:

pulse output

By selecting Mode 30, you can
use the pulse output feature with
a D2-240 or D2-250 CPU to build
simple motion and positioning
control systems. Transfer and
indexing tables are common
applications. Choose the profile
and motion parameters by using
special CPU V-memory locations
that are designated for use with
the Counter Interface module.
The module can be configured for
independent CW/CCW pulse
train output, or step and direc-
tion, regardless of the profile
chosen. The pulses are sent out
independently of the CPU scan,
so scan time does not affect the
pulse generation. The pulse
output is enabled through Ladder

Pulse Output Specifications

Logic by activating Y4. LEDs on
the front indicate interrupt, clock-

wise and  counterclockwise
output status.

The trapezoid profile is also
referred to as the Automatic
acceleration/deceleration profile.
Specify a target destination
(number of pulses), a starting
velocity (pulses per second), a
positioning velocity, an accelera-
tion time, and a deceleration
time. Once you have specified
these parameters, the module
automatically controls the actual
acceleration /deceleration veloc-
ity and pulse output.
Acceleration/deceleration times
can be in the range of 100ms to
10 seconds. This mode also
allows you to perform simple reg-
istration. By using the external
interrupt, you can delay counting

Input assignments for the up/down
counter >

Pulse distance 1 to 9999 per step

Velocity (Hz)

External power )
supply SVDCx10% Input 1: (01) External Interrupt
Output frequency 5KHz maximum Output 1: (03) CW Pulse output
Target pulse range ;38/338%86%078 to Output 2: (04) CCW Pulse output
) 40 to 5000
Velocity range pulses/sec (in units
of 10 pulses)

Automated acceleration / deceleration

'
«—Starting velocity =,
0 40 to 1000 Hz

positioning velocity = 800 Hz '
'

target = 7000 pulses

trapezoid profile

:<— 100ms to 10 secs —
Acceleration
0 pulses

1€ 100ms to 10 secs —,
Deceleration

7000 pulses

Stepping acceleration / deceleration

Velocity (Hz) Positioning velocity = 800 Hz
80 ((
77
0 1
60 target = 7000
0 pulses 2
40 ! I
go 1 3
0 g | (—): (—)I —> : —> : —> | —>
150, 200, 450 5700 300. 200 . 100 | Time
. Acceleration ' : Deceleration :
0 pulses 700 pulses 6400 pulses 7000 pulses
Pulse en-
abe
(Y4)

www.automationdirect.com
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&
— « Pulse 04®
ouput | ——® (5

Time

toward the target number of
pulses until the interrupt occurs.
Complex acceleration/decelera-
tion allows you to specify a target
destination, an overall positioning
velocity, and up to 4 steps each of
acceleration/deceleration. Each
acceleration/deceleration step
can be configured individually for
a target pulse count and position-
ing velocity. Also, you do not have
to use all 4 steps. You can choose
the number that works best for
your particular application.

You can also choose a velocity-
only mode. In this scenario, you
only control the velocity. There is
no target destination (number of
pulses), simply change the veloc-
ity value as necessary to achieve
the desired results.

D2-240 or
D2-250
CPYU

Pulse Enable
X20 Y4
— 0
Simple

V-memory
Setup

——
Rt ]

N
lEI
L

Pulse Output
parameters

D2-CTRINT
Terminals

|
Ly

Drive
Amplifier

External
Interrupt

-l'®

Velocity control
Velocity (Hz)

80 —
0
60 —
0
40
0
20
0

Time

Points are only changes in velocity
There is no target pulse count

Pulse en-
able

(Y4)

L
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DL205

Mode 40: four

external interrupts

By selecting Mode 40, you can
use the Counter Interface as a

high-speed interrupt input
module. The D2-230\240\250
CPUs support this mode.

An interrupt input is especially
useful in applications that have a
high priority event which requires
special operations to be per-
formed. When this high-priority
event occurs, the interrupt

Interrupt Input Specifications

. . Four Interrupts
Point assignments (X0, X1, X2, X3)
Minimum pulse
width 10045
Trigger Leading edge
Int ¢ priorit X0 first, X1 second, X2
neerrupt priortty ihird, X3 fourth
Interrupt Four (INTO, INTT,
subroutines INT2, INT3)

module senses an ON input
signal. The module automatically
informs the CPU to interrupt its
present operation. The CPU
immediately suspends its routine
scan cycle execution and jumps
to a subroutine identified with
that particular interrupt input
signal point. You can program the
subroutine with any of the
instructions that are normally
available in subroutines. For
example, you could use immedi-
ate 1/0 instructions to immedi-

— 0

Pr\rgrgr:;L — (>

—
Subroutine

Interrupt — F——C >—

TH 0

—

Counter Interface Mode 40/50

ately read inputs and update
outputs without waiting on the
normal I/O update cycle. When
the subroutine is complete, the
CPU automatically resumes the
normal scan cycle starting at the
exact location from where it was
interrupted. The CPU continues
the routine scan until another
interrupt signal is sensed.

Signal
Received

-

Wi

\

Mode 50: four pulse

catch inputs

By selecting Mode 50, the D2-230,
D2-240, and D2-250 CPUs can
capture very fast (narrow) pulse
inputs that cannot normally be
detected during the normal input

Pulse catch input specifications

update cycle. Up to 4 different
external inputs (X0, X1, X2, X3),
with pulse widths as small as
0.1ms (and a pulse period greater
than 0.5ms) can be trapped.
When an external pulse is
encountered, X0-X3 is set in the
ON state for the next scan of the

CPU and automatically set to the
OFF state. Like the other modes,
the pulse catch feature operates
independently of the CPU scan.

Point assignments | °"" "Puts (X0, X1, Pulse Period
8 X2, X3) 0.5ms
Minimum pulse 0.1ms - L |
width ’ | si |
External signa |—|
Pulse Period More than 0.5ms X0 |_L
Trigger Leading edge Pulse width
—e - —
0.1ms
PLC Scan Cycle
|<— (scan number: X) —>| |<— (scan number: X+1) —>| |<— (scan number: X+2) —.I
Input . Output Input . Output Input . Output
Update Solve user logic | Update Update Solve user logic | Update Update Solve user logic | Update
Input
Pulse N

X0

@Section 3 — DL205
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Mode 60:
four discrete
inputs with filter

With Mode 60 selected, the
D2-230, D2-240, and D2-250
CPUs provide filtering for up to
four input signals from the
Counter Interface. The filtering
helps reduce the possibility of
false ON conditions triggering the

X0 [T 1

program logic. When an external
signal is first detected (ON state),
a programmable filter is activated
which begins a timed countdown.
The slight delay temporarily pre-
vents the CPU from reading the
input during the normal input
update portion of the scan cycle.
The ON signal must stay present
long enough for the filter to time
out. If the ON signal stays present

during the entire filter time, it is
latched by the filter and allowed
to be accepted by the CPU during
the CPU’s normal input update
portion of the scan cycle. The
signal is latched for the remaining
duration of the ON signal plus an
amount of time equal to the filter
time. The filter time can be pro-
grammed from O to 99ms in
1ms increments.

(E xternal status)

| -« Latched Time

X0
(Internal status)
-—| -—]
Filter Time Filter Time
After the filter delay time, the input is accepted by the CPU.
Understanding the Timed execution is complete, the CPU
Interrupt occurs /w Interrupt automatically resumes its routine
, There is also a timed SC¢&0 cycle starting at the exact
Nomal | N interrunt feature location from where it was inter-
Program|_, . I avgilable in our rupted. Since the CPU scan time
) | | | | and the interrupt time interval are
i 7] | | ! . b2-240 and different, the program gets inter-
N o] L .+ D2250 CPUs. » the program gets
Subroutine|  Tme |1 Time | | Time You do not have TUPted at various points in the
Interval | | Interval | Interval | execution over time. The CPU
Interrupt— F——C)— | | to purchase the
INTO |4 oy | | | Counter Interface returns to the point where it left to
L | | | module to use the resume the program execution.
L | | | timed interrupt If you do choose to use a timed
Return ———— ) This cyclical inter- interrupt and the Counter

Counter interface input assignments
for timed interrupt mode

X0
X1
X2
X3

Timed interrupt specifications

Timed interrupts | One (internal to CPU)

3 to 999ms
(1T ms increments)

Not available for use

Filtered Input, Interrupt, or Pulse Catch

Filtered Input, Interrupt, or Pulse Catch

Filtered Input, Interrupt, or Pulse Catch

Time interval

Interrupt

Subroutine INTO

www.automationdirect.com

rupt allows you to easily program
a time-based interrupt that
occurs on a scheduled basis. The
CPU'’s timed interrupt operates in
a similar manner to the external
interrupt input, but instead of the
interrupt subroutine being trig-
gered by an external event, it is
now triggered by a cyclical inter-
val of time. This interval can be
programmed from 3ms to 999ms.
Whenever the programmed time
elapses, the CPU immediately
suspends its routine scan cycle
and jumps to interrupt subrou-
tine INT 0. As with the other
modes, when the subroutine

Fax orders 1-770-889-7876

Interface module, you can do so,
but you cannot use X0 on the
Counter Interface. If you're using
the timed interrupt and a normal
discrete module, then there are
no restrictions.
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